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ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE, 
AND ELECTRONIC APPARATUS 



BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The present invention relates to a wiring layout suitable for an electro-optical 
device including electro-optical devices. , Ao^^^ 

2. Description of Related Art a^^* 



[0002] Organic EL devices are current-driven sel|>nght-emitting devices, and 
accordingly^ llicic me mi advantage uf no lfebe hte provided backlight, - ao w e ll ag T5fKer~""^ * 
advanta^je^rtjch as^low P^ er c ^Y^ 3t ^ on ^ a ^l^^^j]^ <^f^^ion, and a high contrast ra^o^) 
oo th e re ia higffujipecl^liuil fui development of flat panel displays employing EL devices. 
The organic EL device is an electro-optical device including a light-emission layer introduced 
between an anode and a cathode, whereiryj/fpon supplying forward bias current between both 
the electrodes, self-light-emission is effected due to the recombination energy at the time of 
recombination of a hole injected from the anode and an electron injected from the cathode. 
Accordingly, a supply of electric power from an external circuit is required in order to cause 
the organic EL device to emit light. ^Qq^SL co-*V 

[0003] With o onvontiond fcolor-display active-matrix-driven display panels, an M 
number each of electric power lines and data lines are disposed in the column direction on a 
pixel matrix with an N number of columns and an M number of rows formed on a pixel 
region, as well as an N number of selection lines being disposed in the row direction on the 
aforementioned matrix. With a given pixel of such a wiring layout, a data line is disposed 
between the given pixel and the left-adjacent pixel, and an electric power line is disposed 
between the given pixel and the right-adjacent pixel. That is to say, with the lines disposed 
between adjacent pixels in the column direction, a layout is formed so that one data line and o^jt^y 
one electric line make up one pair. With the above-described configuration, 'disposed at an 
intersection of a scan line and a data line jy switching transistor, a holding capacitance, a 
driving transistor, and an organic EL aetfice for emitting light in one color of the RGB three 
primary colors, and these devices make up a pixel. 

SUMMARY OF THE INVENTION 

[0004] With the c onvontion^l ar^ layer is formed of a 

material corresponding to each color of the RGB three primary colors, and accordinglwth^ 
organic EL device is operated with greatly different power consumption correspondingto 



each color, so the- optimal width of the electric power line is greatly different for each color. 
Accordingly, with the above-described wiring layout, while there is the need to determine the 
pixel pitch according to the maximal width for disposing the electric power lines, there is the 
need to form a pixel matrix with the same pixel pitch due to the restriction from the 
manufacturing process for a display, and accordinej^^ere is the need to determine the pixel 
layout at the sacrifice of the aperture ratio. On theT5mer hand, in the event of reducing the 
aperture ratio, there is the need tofecrease the amount of electric current supplied to the 
organic EL device^^^taini^^pedetermined luminance, and according^th^re is the need 
to form the electric pSwerTTnewith a greater width, leading to further reduction of the 
aperture ratio from the above-described reason. (~tXs£^~ 

[0005] As described above, with the convcntiono/ wiring layout, the width of the 
electric line and the aperture ratio of the pixel are in the relation of trade off each other, and it 
is difficult to maintain a large aperture ratio while maintaining the electric power line with a 
suitable width for each color under the condition that the pixel matrix is formed with the 
same pixel pitch. 

[0006] Accordingly, it iu un uUjuut uf the present invention^ provided wiring 
method for electric power lines, Wiiuui«y?ke aperture ratio of the pixel can be increased while 
maintaining a pixel matrix with^es^ame^ixel pitch. 

[0007] In order tofsolve the above doooribgd^robloiiiJi , an electro-optical device 
according to the present invention c omprised multiple pixels, disposed in the form of a 
matrix, including electro-optical devices driven by receiving electric power from an electric 
power supply circuit, wherein j£e multiple pixels make up multiple pixel groups formed of a 
series of pixels arrayed in at least one direction of the row direction and the column directi ^n^ ) 
and whoroin ^fne forming regions are formed between adjacent pixel groups of the multiple 
pixel groups, aud wh g rctn ^Re line forming regions are formed with generally the same width. 
With such a configuration, a the pixel pitch can be made the same. 

[0008] Here, "electro-optical device" means a general electronic device for changing 
the optical state of light by using electric effects, and include, besides self-light-emitting 
devic^sych as electro-luminescence devices, electronic devices ^^isplayi^ grayscale by 
adjusting the state of the polarized light, similarly to liquid crystal devices. With the present 
invention, the electro-luminescence devices are preferably employed. With the present 
invention, the electro-luminescence devices are employed, whereby current-driven self-light- 
emission devices can be obtained. 
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[0009] Another electro-optical device according to the present invention comprtsds" 
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, including electro-optical devices, and 
multiple electric power lines ^5i^supply^g driving voltage to the electro-optical devi^esf^ 
whefekiyfhe multiple pixels make up multiple pixel groups formed of a series of pixels 
arrayed in at least one direction of the row direction and the column direction, nnri whrrniu 
^lultiple line forming regions are formed between adjacent pixel groups of the multiple pixel 
groups, a nd wherein y&t least two lines selected from at least one electric power line of the 
multiple electric power lines, at least one scan line of the multiple scan lines, and at least one 
data line of the multiple data lines, are formed in at least one line forming region of the 
multiple line forming regions. With such a configuration, a pixel matrix can be formed with 
the same pixel pitch* and also with a high aperture ratio while forming electric power lines 
withfthe optimal width. s^luu^S 

[0010] Another electro-optical device according to the present invention c omplices - 
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, including electro-optical devices, and 
multiple electric power lines fiigr^^plyi^ driving voltage to the electro-optical devic^ST) 
whfrein^iie multiple pixels make up multiple pixel groups formed of a series of pixels 
arrayed in at least one direction of the row direction and the column direction, a nd wheroin - 
i^iultiple line forming regions are formed between adjacent pixel groups of the multiple pixel 
groups, aad wherein ^oth at least one electric power line of the multiple electric power lines 
and at least one scan line of the multiple scan lines are formed in at least one line forming- 
region of the multiple line forming regions. With such a configuration, a pixel matrix can be 
formed with the same pixel pitch, and also with a high aperture ratio while forming electric 
power lines with'the optimal width. ^X*****^ 



[0011] Another electro-optical device according to the present invention cc 
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, including electro-optical devices, and 
multiple electric power lines fiq^jpplyi^g driving voltage to the electro-optical devi^esT^ 
whfTfHn ^tie multiple pixels make up multiple pixel groups formed of a series of pixels 
arrayed in at least one direction of the row direction and the column direction, and wliuuii^ 
^lultiple line forming regions are formed between adjacent pixel groups of the multiple pixel 
groups, and wherei n jfoth at least one electric power line of the multiple electric power lines 
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and at least one data line of the multiple data lines are formed in at least one line forming 
region of the multiple line forming regions. With such a configuration, a pixel matrix can be 
formed with the same pixel pitch and also with a high aperture ratio while forming electric 
power lines with/5^0|^m^fwimh. 

[0012] The aforementioned line forming regions are preferably formed with 
generally the same width. With the present invention, the line forming regions are formed 
with generally the same width, whereby the pixel matrix can be formed with the same pixel 
pitch. 

[0013] The aforementioned electro-optical device preferably includes electro-optical 
devices which are operated with different driving voltages, wherein pie electric power lines 
fis^s^plyi^ voltage to the electro-optical devices are formed with different widths 
corresponding to the driving voltage. Even with such a configuration whereat the electric 
power lines are formed with different widths, the wiring layout is designed as described ^J^0a.cAM 
above, whereby the pixel matrix can be formed with the same pixel pitch while im proving the ^ 
aperture ratio. 

[0014] The aforementioned electro-optical device preferably is a light-emission 
device, whereia ^he electric power lines are formed with each different width corresponding y^ fl ^ cQ J^ 
to the emission light color of the light-emission device. With the present invention, °r 
optimal width of the electric power line is determined corresponding to the properties of the 
electro-optical device, thereby facilitating design of devices. 

[0015] The color of the light which is to be emitted is preferably red, green, or blue. 
This enables full-color display. - 

[0016] The electro-optical device preferably is an electro-luminescence device. 
With the electro-luminescence device, the grayscale due to light emission can be controlled 
by current control. ^acXjJ&&£ 

[0017] An electronic apparatus according to the present invention coiwprioc^*an 
electro-optical device according to the present invention. The electronic apparatus is not 
particularly restricted so long as it includes a display device, and can be applied to, for 
example, cellular phones, video cameras, personal computers, head mount displays, 
projectors, facsimiles, digital cameras, portable TVs, DSP devices, PDAs, palmtops, and the 
like. ^Jty&LS 

[0018] A matrix substrate according to the present invention c ompriooo ^ m ultiple 
pixel electrodes disposed in the form of a matrix« whcroin «foe multiple pixel electrodes make 



up multiple pixel electrode groups formed of a series of pixel electrodes arrayed in at least 

one direction of the row direction and the column direction, and wherei n ^ultiple line 

forming regions are formed between adjacent pixel electrode groups of the multiple pixel 

electrode groups, an d whcro infoe line forming regions are formed with generally the same 

width. With such a configuration, the pixel pitch can be made the same. ^idbuP& S 

[0019] Another matrix substrate according to the present invention c empriac/ ^ 
multiple scan lines, multiple data lines, multiple pixel electrodes disposed at portions 
corresponding to the intersections of the scan lines and the data lines, and multiple electric 
power lines Sq(f^upplyjHg voltage to the multiple pixel electrodes, e multiple pixel 

electrodes make up multiple pixel electrode groups formed of a series of pixel electrodes 
arrayed in at least one direction of the row direction and the column direction, ami wliutut- 
^lultiple line forming regions are formed between adjacent pixel electrode groups of the 
multiple pixel electrode groups, a nd wherein ^ tt least two lines selected from at least one 
electric power line of the multiple electric power lines, at least one scan line of the multiple 
scan lines, and at least one data line of the multiple data lines, are formed in at least one line 
forming region of the multiple line forming regions. With such a configuration, the pixel 
matrix can be formed with the same pixel pitch, and also with a high aperture ratio, while 
forming the electric power lines with the optimal width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Fig. 1 is a plan view of an organic EL display panel according to the present 

invention^ ^cft^^^T^ °* 

[0021] Fig. 2 is alprincipal circuit configuration (M^am of a pixel^' 



[00221 Fig. 3 is - an explanatory diagram fnf describing a wiring layout according to a 
first/embodiment 



st/^m^odiment^ ScX^ih^^ 1 



[0023] Fig. 4 is an PYplayrtTnry Hiignm fnr describing a wiring layout according to a 
second^mbodiment^ Jota-*^^ 1 ^ 

[00241 Fig. 5 is an onplonulu^ diagiam for describing a wiring layout according to a 
third^mbodimentj ^ ^cJ^^^^^ 

[0025] Fig. 6$rfftiirough Fig. 6^(^are uiplmialuij dia^ium u tdf describing 
application examples employing the organic EL display according to the present invention. 
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0026] The piti>w*t embodiment will now b^ describedsvith reference to the 
drawings. p^i> * * [Jc6<~> 
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[0027] Fig. 1 is^n overall configuration diagram which illust rate/an active-matrix 
organic-EL display panel 100 according to t ho prooc iff embodiment. As shown in the 
drawing, the display panel 100 c omprises a display region 1 1 including multiple pixels 10 
disposed in the form of a matrix with an N number of columns and an M number of rows, a 
scan line driver 12 JfofoutputtMg scan signals to scan lines arrayed in the row direction which 
are connected to a group of pixels 10, a data line driver 13 ft^rsupply^g data signals and 
electric power to data lines and electric power lines arrayed in the column direction which are 
connected to a group of pixels 10„ wherein ^hese components are disposed on a substrate 16. 
An organic EL device is formed on each pixel 10 i^/^mitt^ light in a color of the RGB 
three primary colors. A cathode 14 is formed in the form of a film as a common electrode on 
the entire face of the display region 1 1 , and is connected to an external circuit through 
cathode output electrode 15. 

[0028] £Jotc that ^hile the organic EL display panel 100 shown in the drawing is a 
so-called "top-emission configuration display panel 1 ' which emits light from the side of the 
substrate 16, the present invention is not restricted to this arrangement, but rather, the present 
invention can also be applied to a bottom-emission configuration display panel which emits 
light from a transparent cathod^^^ w oP~ 

[0029] Fig. 2 is a^rincipal circuit configuration diagrm » of the pixel 10. The pixel 
10 c pmpriooG a switching transistor Trl, a driving transistor Tr2, holding capacitance C, a 
light-emission portion OLED^ j^kHs driven with the dual transistor method. The switching 
transistor Trl comprises- an n-channel FET, wheiein ^e gate terminal thereof is connected to 
the scan line V se i, and the drain terminal thereof is connected to the data line Idat- The driving 
transistor Tr2 compiibui a p-channel FET« whoroin }he gate terminal is connected to the 
source terminal of the switching transistor Trl . Furthermore, the source terminal of the 
transistor Tr2 is connected to the electric power line V dd , and the drain terminal thereof is 
connected to the light-emission portion OLED. Furthermore, holding capacitance is formed 
between the gate and the source of the transistor Tr2. With the above-described 
configuration, upon outputting a selection signal to the scan line V se i, and opening the 
transistor Trl, the data signals supplied through the data line Idat are written to the holding 
capacitance C as a voltage value. Subsequently, the holding voltage written to the holding 
capacitance C is held during one frame period, and the conductance of the driving transistor 
Tr2 is determined according to the holding voltage in an analog manner, whereby forward 
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bias current corresponding to light-emission level is supplied to the light-emission portion 

OLED ' $ cUm^ 

[0030] Fig. 3 is a diagram for^ describing a wiring layout in the pixel region. In the 

drawing, in order to simplify description, a wiring layout for six pixels disposed with the two 

rows and the three columns is shown. In the drawing, reference characters R, G, and B 

denote the pixels 10 fis^emitt^g light in red, green, and blue, respectively, and the RGB 

pixels are disposed in the column direction. Furthermore, reference character V dd _ R denotes 

an electric line for a red pixel, V dd . G denotes an electric line for a green pixel, V dd . B denotes 

an electric line for a blue pixel, and 1 7 denotes a pixel electrode (anode) ofan organic EL 

device. Detailed description regarding other components described abo< ^wiU-b£ ^artted. 

Furthermore, reference numeral 3 1 denotes a line forming region in the form of a line which 

is formed between a pixel group of the (m-1) column and a pixel group of the m column, and 

is extending in the column direction over generally the same length as the pixel array length 

in the column direction. In the same way, reference numeral 32 denotes a line forming region 

formed between pixel groups of the m column and the (m + 1) column, 33 denotes a line 

forming region formed between pixel groups of the (m + 1) column and (m + 2) column, and 

34 denotes a line forming region formed between pixel groups of the (m + 2) column and the 

(m + 3) column. For convenience of description, a pixel group of the (m-1) column and a 

pixel group of the (m + 3) column are not shown in the drawing. With the present Gaols*? 

embodiment, in order to determine the line forming regions 31 through 34 with the width as 

same as possible, two or more lines, disposed on the aforementioned line forming regions, are 

determined with the same total width. While the electric power line V dd is formed with a _ 

width corresponding to a material of the emission layer of the organic EL device, now, for 

convenience of description, let us make an assumption that the width of the electric power 

lines increases in the order of green, red, and blue. That is to say, let us assume that the 

relation: width of V dd . G > width of V dd . R > width of V dd . B , holds. 

[0031] With the above-described assumption, in order to form the line forming 

regions 3 1 through 34 with the width as same as possible, a combination is determined such 

that the total width of the electric power line V dd and the data line I<j d is approximately the 

same. For example, making an assumption that: the total width of V dd -G which has the 

maximal width and V dd . B of the minimal width; the total width of V dd . R of an intermediate 

width and the data line I^t of an intermediate width; and the total width of the two data lines 

Idat; are determined to be generally the same value, the combinations of these electric power 

lines V dd and the data line Id at are formed in the line forming regions 31 through 34. With the 
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arrangement shown in the drawing, a combination of V dd _G with the maximal width and V dd . B 
with the minimal width is formed on the line forming region 33, a combination of V dd . R with 
the intermediate width and the data line I^t with the intermediate width is formed in the line 
forming regions 31 and 34, and a combination of the two data lines Idat is formed on the line 
forming region 32. Note tha t ^fith the line forming region 31, only the electric power line 
V dd . R is shown in the drawing, and with the line forming region 34, only the data line I<j a t is 
shown in the drawing. On the other hand, a scan line V se i is disposed on each line forming 
region in the form of a line, between pixel groups arrayed in the row direction, with generally 
the same length as the pixel array length of the pixel group. The wiring layout shown in the 
drawing corresponds to one unit of a periodically repeating wiring pattern, and any portion of 
the wiring layout of the RGB pixels 10 randomly selected has the same pattern as shown in 
the drawing. Accordingly, in the event that an imaginary layout diagram sheet, determining 
the layout of the line forming regions formed along the column direction of the pixels, is 
folded with any line forming region of the multiple line forming regions as the center line, the 
line forming regions havingth^amje^con^ lines are overlaid on each other. 

[0032] With they^esent^mbodiment^Jh^same kind of electric power line, 
extending in the column direction oTtKepixel matrix, is formed with generally the same array 
pitch in the row direction, and accordingly, the pixels can be formed with the same pixel 
pitch, thereby facilitating design of a layout for a device, wherein power consumption is 
different for each color, such as an organic EL display. In particular, in the event of forming 
light-emission layers using the ink-jet method, the pixels are preferably formed with the same 
pixel pitch, and accordingly, an arrangement according to the prcsent/embodnnejjUias the_ 
great advantage of facilitating the manufacturing process. Furthermore, with the pres ent e&<j»^\&s ^ 
embodiment, the electric power line can be formed with a width suitable for each color, 
thereby reducing power consumption while maintaining the high aperture ratio and the 
optimal color balance. 

[0033] ' Nutc that t^e above-described arrangement is only an example of the present 
invention, and the present invention is not restricted to the above-described arrangement. For 
example, three combinations of two electric power lines selected from the three RGB lines 
V dd can be made, and accordingly, with the presenttembodiment, fairee wiring layout patterns 
can be made. Furthermore, while description has been made regarding a configuration 
whdre^a sofcn line V se i is disposed on each line forming region in the row direction, and any 
twb-fel6s selected from the three electric power lines V dd and the three data line Idat are 
disposed on the line forming regions 31, 32, and 33 in the column direction, the present 
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invention is not restricted to this arrangement. Description wiit-b^made below regarding 
various^rn^ifications. h • ^ 

Second/Embodiment iJt-fi^^" 1 ^ 

[0034] M Fig. 4 is ^H LApUiuiuiy diugiain fi/ describing a wiring layout according to a 
secondLfembodiment of the present invention. 

[0035] The presen/embodiment has a configuration wherein, in the event that an 
imaginary layout diagram sheet, determining the layout of the line forming regions formed 
along the row direction of the pixels, is folded with any line forming region of the multiple 
line forming regions as the center line, the line forming regions having the same configuration 
of the lines are overlaid on each other. The three electric power lines V dd _G, V dd . R , and V dd _B 
make up a combination, and are disposed in the row direction on a line forming region 41 
between the pixel group of the (n - 1) row and the pixel group of the n row, which are arrayed 
in the row direction, and the two scan lines V sc i make up a combination, and are disposed in 
the row direction in a line forming region 42 between the pixel groups of the n row and the (n 
+ 1) row, which are arrayed in the row direction. The basic pattern of the wiring layout in the 
row direction has a configuration w^e^^t^e combination of the electric power lines V dd _ G , 
V dd . R , and V dd _ B , and the combination of the two scan lines V se i are disposed periodically and 
repeatedly. Accordingly, a line forming region 43 between the pixel groups of the (n + 1) row 
and the (n + 2) row, which are arrayed in the row direction, has the same wiring layout as 
with the line forming region 41. 

[0036] On the other hand, one electric power line V dd and one data line ^at make up 
a combination, and are disposed in the column direction and are dispose^on a line forming 
region between pixel groups arranged in the column direction. With an arrangement shown 
in the drawing, the electric power line V dd .R and the data line Id a t make up a combination, and 
are disposed on a line forming region 51 between the R-pixel group of the m column and the 
G-pixel group of the (m + 1) column, which are arrayed in the column direction. In the same 
way, the electric power line V dd _c and the data line I<j at make up a combination, and are 
disposed on a line forming region between the G-pixel group of the (m + 1) column and the 
B-pixel grow (not shown) of the (m + 2) column, which are arrayed in the column directi<^rC^) 
,whprrioj5riy the electric power line V dd _o is shown in the drawing for convenience of 
"description. Furthermore, the electric power lines V dd .R disposed in the row and column 
directions are formed in different layers, and are electrically connected with each other 
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through contact holes hi formed in an inter-layer insulating film. The electric power lines 

V dd _ G are electrically connected with each other'through contact holes h2 in the same way. 

[0037] With the prpenyembodirperff, the same kind of electric power line 

extending in the row directionoflfie pixel matrix is formed in the column direction with 

generally the same array pitch, and accordingly, the present embodiment has the same 

advantages as with the firs/embodiment, and furthermore, the electric power lines Vdd-c Vdd- 

R , and V dd -B are disposed on a pixel region in the row direction and the column direction in 

the form of a matrix, and accordingly, the wiring resistance of the electric power lines V d d-G> 

Vdd-R, and Vdd-B can be reduced, thereby enabling sufficient current supply to the organic EL 

devices. Accordingly, occurrence of non-uniformity of luminance due to insufficient current 

supply to a particular electric power line can be suppressed, and furthermore, cross-talk can 

be reduced. In particular, a large-screen display T ^^^^p^^^^ cnt uniform current over 

the screen thereof, and accordingly, thei^sent^mbqdiia^mis particularly advantageous. 
^(zy€^P\0J^f / ^ 

Thirds Embodiment ^ ScJ^^ 0 ^ 1 ^ 

[0038lt Fig. 5 is an explanatory diagram f b^describing a wiring layout according to a 
thirc^embodiment of the present invention. „ 

[0039] The presenj embodiment has a configuration wHereJ^in the event that an 
imaginary layout diagram sheet, determining the layout of the line forming regions formed 
along the row direction and the column direction of the pixels, is folded with any line forming 
region of the multiple line forming regions as the center line, the line forming regions having 
the same configuration of the lines are overlaid on each other. The three electric power lines 
V dd -G, Vdd-R, and Vdd-B make up a combination, and are disposed in the row direction on a line 
forming region 61 between the pixel group (not shown) of the (n - 1) row and the pixel group 
of the n row, which are arrayed in the row direction, and the two scan lines V se i make up a 
combination, and are disposed in the row direction in a line forming region 62 between the 
pixel groups of the n row and the (n + 1) row, which are arrayed in the row direction. The 
basic pattern of the wiring layout in the row direction has a configuration w^CT^^e 
combination of the three electric power lines V d d-G, V d d-R, and V d d-B, and the combination of 
the two scan lines V sc i are disposed periodically and repeatedly. Accordingly, a line forming 
region 63 between the pixel groups of the (n + 1) row and the (n + 2) row, which are arrayed 
in the row direction, has the same wiring layout as with the line forming region 61. 

[0040] On the other hand, three combinations of two lines selected from the three 
electric power lines V d d-c, V d d-R, and V d d-B, and the three data lines Idat are formed between 
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the pixel groups arrayed in the column direction. With an arrangement shown in the drawing, 
the electric power line (not shown) and the data line Ia a t make up a combination, and are 
disposed in a line forming region 71 between the B-pixel group (not shown) of the (m - 1) 
column and the R-pixel group of the m column, which are arrayed in the column direction, 
and the two electric power lines V d d-G and V d d-R make up a combination, and are disposed on 
a line forming region 72 between the R-pixel group of the m column and the G-pixel group of 
the (m + 1) column, which are arrayed in the column direction. Furthermore, the two data 
lines Idat make up a combination, and are disposed on a line forming region 73 between the G- 
pixel group of the (m + 1) column and the B-pixel group of (m + 2) column, which are 
arrayed in the column direction, and the electric power line Vdd-G and the data line Id at make 
up a combination, and are formed on a line forming region 74 between the B-pixel group of 
the (m + 2) column and the R-pixel group (not shown) of the (m + 3) column, which are 
arrayed in the column direction. 

[0041] The electric power lines disposed in the column and row directions are 
formed in different layers, and are electrically connected with each other through the contact 
holes hi formed on an inter-layer insulating film. In the same way, the electric power lines 
Vdd-G in the column and row directions, and the electric power lines V d d-B in the column and 
row directions, are formed in different layers, and the electric power lines in the column and 
row directions are electrically connected with each other through the contact holes h2 and h3. 
With the ptesenyembodir 



With the pifesent/embodimeat; a plurality of each of the contact holes ill, h2, and h3 are 
formed, wherebythe preseny embodiment has the advantage of/preventing wiring breakage, 
and furthermore has the advantage of reducing the wiring resistance. _ 

[0042] With the presentyembodiment, the same kind of electric power line 
extending in the row direction of the pixel matrix is formed in the column direction with 
generally the same array pitch, the same kind of electric power line extending in the column 
direction of the pixel matrix is formed in thj^row direction with generally the same array 
pitch, and accordingly, the present^^o^menTlias the same advantages as with the first fiJ^-**/t 
embodiment, and furthermore, the electric power lines V d d-c V d d-R, and V d d-B are disposed on 
a pixel region in the row direction and the column direction in the form of a matrix, and 
accordingly, the wiring resistance of the electric power lines Vdd-G, Vdd-R, and Vdd-B can be 
reduced, thereby enabling sufficient current supply to the organic EL devices. Accordingly, 
occurrence of non-uniformity of luminance due to insufficient current supply to a particular 
electric power line can be suppressed, and furthermore, the occurrence of cross-talk can be 
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reduced. In particular, a large-screen display requires sufficient and uniform current over the 
screen thereof, and accordingly, the present/embodiment is particularly advantageous. 

Fourth/Embodiment ^ fyfa* 0 ^ 0 ^ 

[0043] Fig. 6(^tfcough Fig. 6^are diagra^no w hich illustrate examples of 
electronic apparatuses to which the electric-optical device according to the present invention 
can be applied. Fig. 6^shows^aa^^mple of application to a cellular phone, where^i the 
cellular phone 230 eomprise^an antenna unit 231, an audio output unit 232, an audio input 
unit 233, an operating unit 234, and the organic EL display panel 100 according to the present 
invention. As described above, the organic EL display panel 100 according to the oresent 
invention can be employed as a display unit of the cellular phone 230. Fig. 6^snowsjn 
application example to a video camera, where^the video camera 240 o omprio ^ a TV- 
camera unit 241, an operating unit 242, an audio input unit 243, and the organic EL display 
panel 1 00 according to the present invention. As described above, the organic EL display 
panel 100 can be employed as a viewfinder or a display unit. Fig. 6Q^£shows an application 
example to a portable personal computer, wherei^the computer 250 comprises a camera unit 
251, an operation unit 252, and the organic EL display panel 100 according to the present 
invention. As described above, the organic EL display panel 100 can be employed as a 
display device. 

[0044] Fig. 6^shows an ^^j^^^ example to a head mount display, wher^i the 
head mount display 260 cemprisa^ i belt 261, an optical system storage unit 262, and the 
organic EL display panel 100 according to the present invention. As described above,, the 
organic EL display panel 100 can be employed as an image display unit. Fig. 6$e) shows an 
application example to a rear projector, where^ the projector 270 c ampacsd sa casing271, a 
light source 272, a synthesizing optical system 273, mirrors 274 and 275, a screen_276, and 
the organic EL display panel 100 according to the present invention. Fig. 6$6fshows an 
application example to a front projector, wher^i the projector 280 comprises a casing 282, an 
optical system 281, and the organic EL display panel 100 according to the present invention, 
whereat an image can be displayed on a screen 283. As described above, the organic EL 
display panel 100 can be employed as an image display unit. 



